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Cross-Reference 

[0001] Priority is claimed to German patent application no. 202 10 763.9, filed July 
17, 2002, the contents of which are hereby incorporated herein in their entirety. 

Technical Field 

[0002] The present invention relates to foldable convertible tops (roof assemblies or 
bonnets) suitable for use with convertible vehicles and methods of making and using the 
same, and more particularly to foldable convertible tops including dampening devices for 
slowing a downwardly directed component of movement of the front portion of the 
convertible top towards a windshield frame when the convertible top is in the final phase 
of being closed. 

Description of the Related Art 
[0003] German Laid-open Patent Publication No. 198 20 711 discloses a shock 
absorber for dampening or restraining the forward (closing) movement of a front support 
hoop disposed within a folding roof assembly for a convertible vehicle. The front support 
hoop is connected to an intermediate support hoop via a traction cable and the shock 
absorber. When the roof assembly is closed, the traction cable extends substantially in 
parallel with a plane defined by a roof covering disposed on the roof assembly. The shock 
absorber utilizes a compression spring to provide a biasing or tension force and the shock 
absorber is connected to a front portion of the roof assembly. 

[0004] When this known roof assembly is closed, the front portion of the roof, which 
is supported by the front support hoop, and a rearward disposed part of the roof will define 
a highly obtuse angle. Therefore, when the front roof portion is moving in the vicinity 
near the windshield frame of the vehicle (i.e., the final portion of the roof closing 
operation), the stroke travel length of the shock absorber (compression spring) is quite 
short. As a result, the compression spring must be designed to provide a very large 
biasing force over a short stretching distance in order to prevent the front roof portion 
from slamming against the windshield frame at the end of the roof closing movement. In 
order words, because the compression spring will have a relatively small expansion 
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distance during its operative portion of the roof closing operation, the compression spring 
must have a rather inelastic construction. However, such a high biasing force will place a 
large stress on the linearly-extended traction cable. Furthermore, the tension cable will cut 
into the covering fabric disposed across the front and intermediate portions of the roof 
assembly due to the arrangement of the tension cable and the high tension applied to the 
tension cable during the final phase of the roof closing operation. 

[0005] In addition, headroom above the front vehicle seats will be reduced by utilizing 
a shock absorber according to this known design, especially if one shock absorber is 
disposed on each respective side of the vehicle. Further, in order to move the relatively 
heavy front portion, an additional force must be applied to the roof assembly so as to move 
the additional weight provided by the shock absorber. 

Summary of the Invention 
[0006] It is, therefore, one object of the present invention to provide improved 
foldable convertible tops (also known in the art as "roof assemblies" and "bonnets") 
suitable for use in convertible vehicles, and methods for making and using the same. In 
particularly preferred aspects of the present teachings, the convertible vehicle tops may be 
optimized so as to provide appropriate dampening of front portion movement when the top 
is being closed. 

[0007] Thus, in one aspect of the present teachings, at least one dampening device is 
provided within the convertible top in order to restrain or provide mechanical resistance to 
a downwardly directed component of the movement of the convertible top during the final 
phase of a top closing operation. In other words, the dampening device, which optionally 
may comprise a shock absorber, will slow downwardly directed movement of a leading 
edge portion of the convertible top as the leading edge portion moves towards a vehicle 
windshield frame. As a result, the front portion of the convertible top will not abruptly 
contact (i.e., slam against) the windshield frame when the convertible top is closed. 
[0008] The dampening device is preferably disposed within a rear portion of the 
convertible top. The rear portion of the convertible top is defined as the portion of the 
convertible top that will be disposed closest to the rear or back trunk portion of the 
vehicle. Furthermore, the dampening device preferably couples two linkages provided 
within the convertible top. As a result, mechanical resistance may be generated in the rear 
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portion of the convertible top and then transmitted to the front portion of the roof 
assembly, e.g., via at least one of the linkages. 

[0009] In another aspect of the present teachings, the space or distance between the 
two linkages preferably increases when the front portion of the convertible top moves 
towards the windshield frame during the closing operation of the convertible top. 
Preferably, the mechanical resistance is applied to slow down the opening speed of this 
distance during the final phase of the convertible top closing operation. 
[0010] By placing the dampening device at or within the rear portion of the 
convertible top, it not necessary to put such a space-consuming device within the front 
portion of the convertible top. Consequently, foldable convertible tops according to the 
present teachings do not limit or restrict the amount of headroom above the driver's and 
passenger's seats of the vehicle. Furthermore, the weight of the front portion of the 
convertible top may be reduced, as compared to the above-noted known art, thereby 
further helping to reduce the speed at which the front portion of the convertible top will 
move towards the windshield frame during the final phase of the convertible top closing 
operation for convertible tops, having a top dead center point defined between the fully 
open position and the fully closed position. 

[0011] In one representative advantageous application of the present teachings, the 
dampening device may be operably coupled between a dead center point linkage and a 
rear tensioning bow within the convertible top. In this case, movement of dead center 
point linkage relative to the rear tensioning bow can be suitably restrained. As a result, it 
is possible to prevent sudden movement of the dead center point linkage beyond the top 
dead center point, which sudden movement is due to the effect of gravity on the front 
portion of the convertible top after passing the top dead center point. Thus, this feature of 
the present teachings further prevents the front portion of the convertible top from 
slamming against the windshield frame when the convertible top is closed. However, it is 
explicitly noted that the present teachings are also applicable to convertible tops that do 
not have a top dead center point defined between the fully open position and the fully 
closed position. 

[0012] In another aspect of the present teachings, the dampening device may be 
disposed within a portion of the convertible top that is lateral to a space where a driver or 
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passenger will sit within the vehicle. In this case, as noted above, the dampening device 
will not limit or restrict head room within the vehicle. 

[0013] In another aspect of the present teachings, the dampening device may comprise 
a shock absorber filled with oil. Further, the oil-filled shock absorber preferably may be 
disposed in parallel with, and fixedly coupled to, a portion of the rear tensioning bow. In 
addition, one portion of the dead center point linkage may be pivotably coupled to the 
tensioning bow, such that the connected portion of the dead center point linkage is 
disposed substantially in parallel with the tensioning bow when the convertible top is 
folded and stowed in a vehicle open position. Thus, when the convertible top is closed, 
the angle defined between the tensioning bow and the pivotably coupled portion of the 
dead center point linkage will increase. The dampening device preferably provides 
mechanical resistance to reduce the opening speed of this angle during the final phase of 
the convertible top closing operation. 

[0014] The shock absorber may preferably include an extendable and retractable 
piston. The shock absorber may either provide resistance only when extending or when 
both extending and retracting. In either case, a first end of a traction member, such as a 
resiliently elastic cable, may be coupled to the piston of the shock absorber and extend 
through a direction-changing element, such as, but not limited to, a loop, an eyelet or a 
hook. A second end of the traction member may be coupled to the portion of the dead 
center point linkage that forms an increasing angle with the tensioning bow as the 
convertible top is unfolded towards the vehicle closed position. In this representative 
case, the shock absorbing effect (mechanical resistance) can be transmitted or transferred 
to the dead center point linkage via the direction-changing element in a direction 
substantially perpendicular to the shock absorber for at least a portion of the closing 
movement of the vehicle top. Because the dead center point linkage is operably coupled 
to the front portion of the convertible top, the shock absorbing effect (mechanical 
resistance) can be effectively applied to the dead center point linkage, thereby restraining 
or slowing the downward portion of the movement of the front portion of the convertible 
top. 

[0015] Additional objects, features and advantages of the present teachings will be 
readily understood to a person of ordinary skill in the art after reading the following 
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detailed description of examples and embodiments of the present teachings together with 
the claims and the accompanying drawings. 

Brief Description of the Drawings 
[0016] Figure 1 is a schematic side view of linkage parts within a representative 
foldable convertible top according to the present teachings, in which a front portion of the 
convertible top is shown in a raised position.Figure 2 shows the representative foldable 
convertible top in an intermediate position, in which the front portion has further moved 
toward the closing direction of the convertible top, as compared to Figure 1. Figure 3 
shows the representative foldable convertible top in a completely closed state, in which a 
representative traction cable coupled to a representative dampening device is shown in a 
taut state. 

[0017] Figure 4 is an enlarged view of the structures disposed within box IV shown in 
Figure 1. 

[0018] Figure 5 is an enlarged view of the structures disposed within box V shown in 
Figure 3. 

[0019] Figure 6 is an enlarged, perspective view of the representative dampening 
device, in which an oil-filled shock absorber is affixed to the tensioning bow and a portion 
of the representative tension cable extends substantially perpendicularly from the 
tensioning bow via a representative direction-changing loop. 

Detailed Description of the Invention 
[0020] In one embodiment of the present teachings, apparatus suitable for use in 
convertible vehicles may include a foldable convertible top (roof assembly) having a 
substantially rigid front portion. The convertible top is preferably constructed such that 
the front portion will move at least partially downward during a final phase of a 
convertible top closing operation in order to engage a windshield frame of the vehicle 
when the convertible top has completely unfolded to a convertible top closed position 
(also referred to as a "vehicle closed position"). Preferably, the mechanical resistance 
generated by at least one dampening device is operably coupled to the front portion so as 
to slow the downward component of the movement of the front portion of the top. The 
dampening device is preferably disposed within a rear portion of the convertible top. 
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[0021] As a non-limiting example, such mechanical resistance may advantageously be 
applied between a top dead center point (intermediate position) of the convertible top and 
the convertible top closed position. In another non-limiting example, the dampening 
device may preferably be operably coupled between two pivotably coupled components 
(or linkages) provided within the convertible top. The two pivotably coupled components 
may be disposed such that a distance between the respective non-coupled ends of the two 
pivotably coupled components increases when the front portion moves (at least partially 
downward) towards the windshield frame during the final phase of the top closing 
operation. 

[0022] In another embodiment of the present teachings, the two pivotably coupled 
components may include a tensioning bow disposed in a rear portion of the convertible top 
and a dead center point linkage disposed in an intermediate portion of the convertible top. 
The tensioning bow is preferably pivotably connected to a rear portion of the dead center 
point linkage. The convertible top optionally may also include a plurality of lateral 
(transversely disposed) frame portions. The dead center point linkage may be disposed 
along a longitudinal direction of the lateral frame portions and a front portion of the dead 
center point linkage may be operably coupled to the front portion of the convertible top. 
[0023] The front portion may preferably include a substantially rigid structural 
member (e.g., a transverse beam) arranged and constructed to laterally (transversely) 
extend between the windshield frame and the dead center point linkage. The front portion 
preferably contacts the windshield frame when the convertible top is disposed in the 
closed position. A fabric material may cover the rigid structural member. 
[0024] In another embodiment, the dampening device preferably provides mechanical 
resistance only when subjected to traction loading. The dampening device may preferably 
comprise an oil-filled shock absorber having a piston coupled to a return spring. In such 
an embodiment, the oil-filled shock absorber may be disposed in parallel with a 
longitudinally-extending, side portion of the tensioning bow. Herein, longitudinally- 
extending is intended to mean in the front-to-back direction of the convertible top and 
vehicle to which is arranged and constructed to be attached. Similarly, laterally- or 
transversely-extending is intended to mean the side-to-side direction of the convertible top 
and vehicle to which is arranged and constructed to be attached. Further, a first end of a 
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traction member may be coupled to the piston and a second end of the traction member 
may be coupled to the rear portion of the dead center point linkage. 
[0025] In a particularly preferred embodiment, the traction member may extend 
through a direction-changing element, e.g., a loop, an eyelet, a hook, etc., in a manner that 
changes the extending direction of at least a portion of the traction member. For example, 
the direction-changing loop may preferably change the direction of the traction member by 
about 90°. A skilled person will recognize that a variety of designs may be utilized to 
change the direction of the traction member and the present teachings are not particularly 
limited to the representative direction-changing loop shown in the following preferred 
embodiment. For example, an enclosed loop structure is not required and the direction 
changing element may be an open structure as long is the direction changing element 
performs the function of changing the direction of at least a portion of the traction 
member. 

[0026] The dampening device may preferably be configured so as to provide a piston 
stroke length of at least 35 mm during the roof closing operation. Such a design enables 
the mechanical resistance to be generated over a relatively long stroke length, thereby 
providing smooth and gentle transmission of the mechanical resistance to the front portion 
of the convertible top. 

[0027] Additional apparatus suitable for use in closing a convertible top may include 
means for generating mechanical resistance within a rear portion of the convertible top 
during a final phase of a convertible top closing operation. For example, if the convertible 
top has a top dead center point defined between the top fully opened position and the top 
fully closed position, the mechanical resistance is preferably generated for at least a 
portion of the distance that the convertible top is moving from the dead center point to the 
top fully closed position. Such resistance generating means may include a shock absorber, 
but other well-known devices for generating mechanical resistance are also contemplated 
depending upon the particular application of the present teachings. Further, means may be 
provided for transmitting the generated mechanical resistance to the front portion of the 
convertible top so as to slow downwardly directed movement of the front portion towards 
the vehicle windshield frame. Such transmission means may include a linkage or hinge 
pivotably connecting the front and rear portions of the convertible top, although other 
transmission means may be utilized depending upon the particular application. 
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[0028] In a further preferred aspect of the present teachings, pivotably connected 
linkages optionally may be disposed within the rear portion of the convertible top and may 
define an angle between the pivotably connected linkages that increases as the convertible 
top moves towards the vehicle windshield frame during the final phase of the convertible 
top closing operation (e.g., at least a portion of the distance from the dead center point to 
the top fully closed position). In such case, means may be provided for applying the 
generated mechanical resistance to the opening angle so as to slow down the speed at 
which the angle opens during the final phase of the convertible top closing operation. One 
preferred example of such means is an elastic traction cable operably connecting the 
pivotably connected linkages with the mechanical resistance generating means, in which 
the elastic traction cable is operably connected therebetween, although other well-known 
mechanical resistance applying means may be suitably utilized with the present teachings. 
[0029] In a preferred embodiment, the mechanical resistance generating means only 
generates mechanical resistance when the convertible top is subjected to traction loading. 
Optionally, means may be provided for changing the direction of the generated mechanical 
resistance by at least about 60° between the pivotably connected linkages. More 
preferably, the direction is changed by at least about 75° and particularly preferred 
embodiments including changing the direction by about 90°. 

[0030] Methods are also taught for closing a convertible top and may include 
generating mechanical resistance within the rear portion of the convertible top during a 
final phase of a convertible top operation. As noted above, the present teachings may be 
advantageously applied to the convertible tops that have a top dead center point defined 
between the top fully opened position and the top fully closed position. In this 
representative case, the mechanical resistance is preferably generated for at least a portion 
of the distance that the convertible top is moving from the dead center point to the top 
fully closed position. However, as also noted above, the present teachings also can be 
advantageously utilized in embodiments, in which the convertible top does not include a 
top dead center point. Further, the generated mechanical resistance is preferably 
transmitted to the front portion of the convertible top so as to slow downwardly directed 
movement of the front portion towards the vehicle windshield frame. 
[0031] As noted above, pivotably connected linkages may be disposed within the rear 
portion of the convertible top and an angle defined between the pivotably connected 
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linkages preferably increases as the convertible top moves from the dead center point to 
the roof closed position. In such case, the method may further include applying the 
generated mechanical resistance so as to slow down the speed at which this angle opens. 
[0032] Each of the additional features and teachings disclosed below may be utilized 
separately or in conjunction with other features and teachings to provide improved folding 
roof assemblies and convertible vehicles and methods for designing and using such 
assemblies and vehicles. Representative examples of the present invention, which 
examples utilize many of these additional features and teachings both separately and in 
conjunction, will now be described in further detail with reference to the attached 
drawings. This detailed description is merely intended to teach a person of skill in the art 
further details for practicing preferred aspects of the present teachings and is not intended 
to limit the scope of the invention. Moreover, combinations of features and steps disclosed 
in the following detail description may not be necessary to practice the invention in the 
broadest sense, and are instead taught merely to particularly describe representative 
examples of the invention. Further, various features of the representative examples and 
the dependent claims may be combined in ways that are not specifically and explicitly 
enumerated in order to provide additional useful embodiments of the present teachings. 
All features disclosed in the description and/or the claims are intended to be disclosed 
separately and independently from each other for the purpose of original written 
disclosure, as well as for the purpose of restricting the claimed subject matter independent 
of the compositions of the features in the embodiments and/or the claims. In addition, all 
value ranges or indications of groups of entities are intended to disclose every possible 
intermediate value or intermediate entity for the purpose of original written disclosure, as 
well as for the purpose of restricting the claimed subject matter. 

[0033] Referring to Figures 1-3, representative convertible vehicles (only partially 
shown for purposes of clarity) may include a foldable convertible top (flexible roof 
assembly) 1. A substantially rigid front portion 3 is laterally defined along a forwardly 
disposed portion of the convertible top 1. When the convertible top 1 is disposed in the 
roof or vehicle closed position (e.g., Figure 3), the front portion 3 may releaseably engage 
(e.g., may be releaseably locked to) a vehicle windshield frame 4. A substantially rigid 
transverse beam 6 optionally may be disposed along the front portion 3 and the transverse 
beam 6 may be configured so as to conform to a horizontal transverse frame portion 5 of 
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the windshield frame 4. Lateral frame portions 7 preferably extend substantially 
perpendicularly from the transverse beam 6 in the rearward direction of the convertible top 
1. 

[0034] Optionally, the front portion 3 may be designed and constructed according to a 
variety of other configurations. For example, the front portion 3 may be formed as an 
integral die cast member, as a continuous plate body, as a multi-member assembly made 
of a light-metal or an alloy, etc. If the front portion 3 is not designed as a continuous plate 
body, the front portion 3 preferably may be covered by a flexible, fabric material in order 
to impart an attractive appearance. The convertible top 1 optionally may be constructed 
using a plurality of rigid members or portions (e.g., a hard top) or can be entirely or 
partially of a flexible nature (e.g., a soft top). 

[0035] The convertible top 1 may be entirely covered by a flexible fabric material (not 
shown for the purposes of clarity), which is also known in the art as a "soft shell," a "soft 
top" or a "canopy." Three lateral (transverse) frame portions 7, 8, 9 may be disposed 
sequentially in the longitudinal direction and these portions 7, 8, 9 may be movably 
interconnected via a dead center point linkage 10. The convertible top 1 may be movably 
or pivotably mounted to the vehicle body (not shown) via a primary mount or bearing 11. 
[0036] In addition to being affixed to the front portion 3, the fabric covering the 
convertible top 1 can be tensioned or stretched by the lateral frame portions 7, 8, 9. A 
tensioning bow (hoop) 12 preferably extends laterally (transversely) along the rear portion 
of the convertible top 1 between the outer longitudinal sides of the convertible top 1. 
Further, support bows (hoops) 14, 15, 16, 17 may laterally (transversely) extend between 
the frame portions 7, 8 and 9. The bows 12, 14-17 also may be utilized to apply tension 
[0037] The dead center point linkage 10 preferably is operably coupled to each of the 
lateral frame portions 7, 8, 9, as well as the rearwardly disposed tensioning bow 12 in 
order to transmit movement therebetween. When the convertible top 1 is disposed in 
(folded into) the top fully open condition (i.e., the vehicle interior is exposed to the outside 
and the convertible top 1 is stowed), no stress is applied to the dead center point linkage 
10. In this representative embodiment, the convertible top 1 has a top dead center point 
defined between the top fully open position and the top fully closed position. Thus, when 
the convertible top 1 is closed (unfolded) and stretched, the convertible top 1 will pass 
through the dead center point. At the dead center point, stress or tension will be applied to 
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the dead center point linkage 10. Then, as the convertible top 1 is further closed (unfolded) 
to the fully closed position shown in Figure 3, the stress on the dead center point is again 
relieved. 

[0038] As a result, if the downwardly directed component of the movement of the 
convertible top 1 is not dampened or restrained (slowed down) when the convertible top 1 
moves past the dead center point to the top closed position, the front portion 3 (e.g., the 
transverse beam 6) may strike the windshield frame 5 at a relatively high speed, because 
the front portion 3 may fall under its own weight towards the windshield frame 5 during 
the final phase of the roof closing operation. Thus, one aspect of the present teachings is 
to teach techniques for gently lowering the front portion 3 during the final phase of the 
roof closing operation by utilizing a dampening device and/or a dampening method. 
[0039] A rear linkage portion 18 of the dead center point linkage 10 is preferably 
disposed within the rear portion of the convertible top 1. One portion of the rear linkage 
portion 18 is pivotably coupled to the tensioning bow 12. Further, the rear linkage portion 
18 preferably extends substantially parallel to the longitudinally-extending component(s) 
of the tensioning bow 12 when the roof is disposed in the top open condition as shown in 
Figure 1. Upon further closure of the convertible top 1, the angle defined by the pivotably 
coupled rear linkage portion 18 and the tensioning bow 12 will increase, as shown in 
Figures 2 and 3. 

[0040] As shown in Figures 3-6, a dampening apparatus (shock absorber) 19 is 
preferably disposed at the rearward portion of the convertible top 1 so as to restrain or 
slow down the angle opening speed of the pivotably coupled rear linkage portion 18 and 
the tensioning bow 12 during the final phase of the roof closing operation. In other words, 
the dampening apparatus 19 is intended to slow down the movement of the rear linkage 
portion 18 in the direction of arrow 23, as shown in Figure 5, when the convertible top 1 is 
being unfolded from the dead center point to the final closed position shown in Figure 3. 
As a result, the front portion 3 can be prevented from slamming against the windshield 
frame 5. 

[0041] The dampening device 19 preferably includes an oil damper 20 (e.g., an oil- 
filled shock absorber) and is coupled to the tensioning bow 12. In this preferred 
arrangement, the damper 20 is parallel, or substantially parallel, with the longitudinal 
component of the tensioning bow 12, although other arrangements are, of course, possible. 
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A piston is reciprocally movably disposed within the damper 20 and the piston is 
preferably connected to a traction cable 21, which e.g., may be a resiliently elastic traction 
cable. Further, a direction-changing loop 22 may be defined on or near the tensioning bow 
12. In this case, the traction cable 21 may extend through the direction-changing loop 22 
and connect to the rear linkage portion 18 of the dead center point linkage 10, as clearly 
shown in Figures 5-6. 

[0042] As a result, the distance or space between the rear linkage portion 18 and the 
longitudinal component of the tensioning bow 12 can be bridged by the dampening device 
19. In addition, when the convertible top 1 is closed, the spacing between the rear linkage 
portion 18 and the tensioning bow 12 will substantially increase, as shown in Figure 5. 
Therefore, the piston of the damper 20 may extend or project from the damper 20 so as to 
avoid over stretching or breaking the traction cable 21, but while providing mechanical 
resistance to the extension or projection of the piston. Moreover, the generated 
mechanical resistance is transmitted via the dead center point linkage 10 to the 
downwardly directed component of the movement of the front portion 3 during the final 
phase of the top closing operation, thereby slowing the downward descent of the front 
portion 3. 

[0043] More specifically, as the convertible top 1 is unfolded towards the roof closed 
position (i.e., the transition from Figure 1 to Figure 3) and moves past the dead center 
point position, the increasing opening (widening) of the angle between the rear linkage 
portion 18 and the tensioning bow 12 results in an increase in the distance between the 
rear linkage portion 18 and the tensioning bow 12, as indicated by the positional changes 
shown in Figures 4 and 5. Therefore, tension will be applied to the traction cable 21 and 
the oil pressure damper 20 will be activated in order to impart a mechanical resistance to 
un-restrained extension of the traction cable 21. Consequently, the pace at which the rear 
linkage portion 18 of the dead center point linkage 10 moves away from the tensioning 
bow 12 will be reduced, thereby dampening or restraining the pace of the opening 
movement of tensioning bow 12 with respect to rear linkage portion 18. 
[0044] The dead center point linkage 10 also may be connected via a hinge 24 to the 
lateral frame portion 7 of the front portion 3, as shown in Figures 1-3. This connection 
effectively transfers the mechanical resistance generated by the traction cable 21 and the 
dampening device 19 to the front portion 3 (i.e., via the dead center point linkage 10 and 
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the hinge 24). Thus, the movement of the dead center point linkage 10 and the front 
portion 3 will be slowed down after the convertible top 1 has passed the dead center point 
shown in Figure 2 due to the application of this mechanical resistance. More specifically, 
an upward and rearward pivoting moment may be applied to the front portion 3 via the 
hinge 24, which counteracts the force generated by the weight of the front portion 3, 
thereby preventing the front portion 3 and transverse beam 6 from forcibly striking the 
windshield frame 4. 

[0045] In particularly preferred aspects of the present teachings, the damper 20 only 
dampens traction movement. In other words, as soon as the traction force diminishes, a 
compression spring (not shown), which may be integrated with the damper 20, is 
preferably activated, thereby returning the damper 20 to its original position. 
[0046] The stroke length of the piston can be selected to be relatively large, e.g., about 
40 mm or more, in order to provide a favorable spatial arrangement for the dampening 
device 19. As a result, reliable and gentle dampening of the downwardly directed 
component of the movement of the front portion 3 is achieved over a relatively large angle 
of pivotal movement. Thus, the lowering or descending movement the front portion 3 
during the final phase of the roof closing operation can be gently brought under control. 
[0047] Because the present teachings can be practiced utilizing only a few 
standardised components, foldable roof assemblies according to the present teachings can 
be manufactured relatively inexpensively. Moreover, a dampening device 19 can be 
associated with each side of a vehicle. 

[0048] Naturally, the present teachings are applicable to both manually opening 
convertible tops and convertible tops that are opened electronically by a motor, a hydraulic 
cylinder, or any other device that, mechanically or electrically, supplies a force for closing 
the convertible top 1. 

[0049] Additional teachings relevant to, and advantageously combinable with the 
present teachings, are found in commonly-owned US Patent Nos. 5,253,917, 5,558,389, 
5,788,316, 5,816,644, 6,193,301, 6,447,050, 6,454,352, 6,502,891, 6,511,118, 6,536,831, 
6,578,898, the contents of which are hereby incorporated by reference as if fully set forth 
herein. 

[0050] It will be appreciated by those skilled in the art that changes could be made to 
the embodiments described above without departing from the broad inventive concept 
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thereof. It is understood, therefore, that this invention is not limited to the particular 
embodiments disclosed, but it is intended to cover modifications within the spirit and 
scope of the present invention as defined by the appended claims. 
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